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the moment of inertia of the unit cantilever, and c is the distance from the
arch axis to the point in question.

The determination of principal stresses at interior points is not usually
required and will not be further discussed here.

(b) At the faces. As in gravity dams, maximum stresses occur at the faces
where governing conditions are simpler than in the interior.

At the base of cantilever C, Fig. 32, Example 10, consider stresses in a unit
thickness slab parallel to the face. There is no shear in the plane of the face
and consequently no shears normal to the face. The shear acting parallel to
the face in a horizontal plane may be computed from Eq. 103, using data
from the trial load computations. Unless the inclination of the face exceeds
that usually found in arched dams, this shear may be assumed to represent
approximately the unit shear parallel to the face in a normal plane with a
horizontal trace.

The inclined cantilever thrust parallel to the face is found as for a gravity
dam, and the arch stress from the arch analysis. The principal stresses are
then found from Mohr's circle, as explained in Chapter 12.

In the vicinity of the abutments the
maximum stress is usually inclined to
both the cantilever and the arch.

44. Unit Load Patterns for Arches.
Just as influence lines are used for
determining the effect of moving loads
on bridges, standard load patterns may
be utilized in the trial load analysis of
an arched dam. In diagram a, Fig. 56,
let 0-2-5-6-9 represent the water face
of the left side of an arch, divided into
voussoirs 0-2, 2-5, etc., and subjected
to a variable radial loading represented
by 1-3-4-7-8. The total load may be
divided into the partial loads 1-0-2,
1-2-4, etc.

7'

4'

FIG. 56.   Standard load patterns for arches.

The magnitude of the partial loads is represented more accurately in
diagram 6, Fig. 56. Intensities may be assumed to vary linearly within each
voussoir, causing l'-3', 3'-4', etc., Fig. 566, to be straight lines. Accuracy is
controlled by the number of voussoirs. The area of a figure like iM&'-^'-S'
is the same as a triangle with base 0'-5' and altitude 3'-2'.

Prior to the completion of the trial load analysis, values of load intensities
1-0, 3-2, etc., are unknown. Following methods heretofore described, all of
these intensities are simultaneously assumed and a trial analysis is made. If
the result is unsatisfactory, one or more of the assumed intensities are changed
and the analysis repeated.

As an alternative, the analysis may be based on a series of unit load compu-
tations. The intensity 1-0, diagram a, Fig. 56, is assumed to be unity and the